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Measurement of Instructional Outcome vs. Measurement for Instruction:

A View of IPI Testing Procedures

Introduction

‘The formative evaluation of an instructional system iﬁvolves the exam-
ination of its current operations in an attempt to answer the question of how
the system can be improved. In the Individually Prescribed Instruction

(IPI) project a number of operations can be examined. This paper examines

L

one of these opétations--the IPI testing procedures.

Essentially, the present use of tests devéloped for IPI are seen to con-
form rather closely to an experimental learning paradigm iﬁ which theretis
a test, a treatment, aﬁd'a re-test., While this design is appropriate for
measuring the outcomes of instruction, there is still the unanswered question

of measurement for learning. The measurement of learning outcomes is no

doubt a necessarv condition for subsequent instructional planning. In an

instructional system which achieves complete individualization, however,

measurement of learned behavior is not a sufficient condition for the ac-

complishment of this goal. The discussion which follows is designed to pre-

sent a rationale which might be termed measurement for instruction,

The first section of this paper is directed toward providing a rationale
or some "lines alone which to think" concerning the currently existing IPI
testing procedures. The second section will provide a proposal for an |
additional test battery which will function in a manner similar to the
currently published and commercially available achievement tfsts. While
similar in function to such tests as ITBS, it would not bé i&éntical and
would beﬁoriented toward a "content-referenced" pole rather than a "ﬁotm—

referenced" pole.




1. IPI Testing Procedures

In the IPI instructional procedure the role of student assessment via
formal testing procedures is of utmost importance. In fact, the very basis

for the individualization of instruction is the assumption that individual

capabilities can be validly and reliably determined (i.e. measured).

As a consequence, an elaborate test-oriented model can be formulated*

*Cox and Lindvall

which precisely describes the procedure through which an individual pupil

can effectively attain mastery of all of the skills delineated by the three

P

principle IPI curricula: Mathematics, Reading, and Science. This instruc-
tional procedure can se illustrated by a flow chart as in Figure 1. From ;
this figure four major testing elements can be &etermined: Placement
testing, unit pretesting, unit monitor testing (CET), and unit posttesting.
It is the purpose of this first section to examine each of these
testing elements to determine their present operational functions and to
examine how well each of these meets the theoretical model* from which they

were originally established.

*Glaser

A. Placement Testing

In order to begin an instructional sequence which is individualized,.

IPI makes the assumption that every pupil possessed a different degree

of mastery of the curriculum in which he 1s to study. As a conseqguence,




|

2.

this degree of attainment within a given curricular aréa must be assessed
for each and every pupil. The instructional procédure is so established
that the initial entry point into a planned sequence of instructional units
must be determined before any instruction can begin.

On closer examination, it is seen that the determination of this initial
entry point into the curricular sequence is the most important consideration
of placement testing. Once this point of entry is determined (assuming that
it is the "proper" or "best" entry point for an individual student) effective
instruction can begin. If the instructional units are sequenced in pre-

reqhisite hierarchies, assessment of the degree to which the entire curric-

ulum (or a relatively large segment of it) is mastered is immediately known

by an examination of the position of the predicted unit in the curricular

sequence. Formal diagnositc testing of curricular mastefy over a wide range

of units would seem to be an inefficient means of initiating an instructional

sequence.
1f curricular units are not sequenced in prerequisite hierarchies, the

. problem of placement testing becomes much more complex. The prediction of a

the "best unit" in which to begin instruction is still thé first question to
be answered. However, the answer to the second question: "Where does in-
struction continue after this 'best unit' is mastered?", remains unanswered.
Perhaps in this instance the curriculum itself ought to be restructured

in order to provide'for more effective individualization.

Beginning with this assumption--i.e. placement tests functioring as
predictors--may or may not lead to the same type of tests which are
currently'employed with IPI. The assumption, in effect, allows for employ-
ment of a more general psychometric (and learning) model. One basic dei
duction from this assumption, is that the placement tests can include any

corrolates which make for effective and efficient predictors--whether or
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functions is being adequately realized.

not these corrolates have any "face validity" in the achievement (skills)
domain. Restriction of the placement tests to only curricular stimuli
(skills), 1imits the learning model by excluding other learning variables
such as IQ, pupil motivation, need for review, and possible mediating
responses. This restriction also excludes the possibility that skills not
"mastered" on the placement test could be learned or relearned by doing
work in another (perhaps higher level) unit of instruction. Measures of
rate of learning then becomes measure of speed through a unit sf instruction

which is not necessarily learning rate since rate of learnine tends to pre-

. /
supposes content naivete before instruction.

It seems logical, then, that placement testing ought to be solely

4gfedictor testing. At present, these tests attempt to perform two

functions: predicting and diagnosing (i.e. measuring achievement or

mastery). There is a growing body of evidence that neither of these

Tt o arv——— - -

B. Unit Pretests

In the current IPI testing (and instructional) procedure, unit pretests
are adqinistered to every pupil on the basis of the results of his place-
ment test scores. These tests are "in depth" tests of the skills which
comprise the unit for which a preliminary assignment has been made. They
test ail skills which are indicated as "belonging" to a particular unit.

The posttest for a unit is an equivalent form of the pretest. The infor-

mation currently obtained from these tests is the identification of the

skills within a unit which are mastered or are not mastered. At present

_these tests function (and indeed ought to function) as diagnostic tests,

. The question which arises is whether this diagnosis'fé complete,

‘Identifying mastered and unmastered skills within a unit is analogous

to a physician's cataloging of a patient's symtoms. While knowiedge of

symtoms is a necessary condition for prescription development it is not a
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sufficient condition. In the case of the physician some sort of additional

information must be obtained (perhaps, patient history and other non-symtom
characteristics) and this together with symtom information is processed by

the physician before a prescription is developed. Sometimes additiomal

tests need‘to be taken. At other times a case history needs to be obtained
(gg. existence of alergic reactions which are non-symtomatic to the immediately
prevailing condition but which could effect the patient if certain prescrip-
tions were given to him). Finally, the cause of the symtoms is determined

and an effective prescription ("cure") is developed.

The point here is that currently the IPI procedure does not provide
systematic and reliable data as to the "cause" (and hence suggestions for
the "cure") of skill deficiency. Prescriptions are written on the basis

of "symtoms" and appear to be principally a function of the teacher* rather .

#Swanson

than the individual student.

A re-examination of the pretest may reveal that "pretest" ought to be
interpreted more broadly to formally include such things as: pupil learning
history, pupil aptitudes for long range learning in the topic under study,
skill mastery of the unit under consideration, and specific learning vari-
ables which are related to the particular skill which is to be learned.

In this way an "individualized" prescription can be developed. For ex-
ample, a step-by-step learning procedure may be apptoptiat; for a rela-
tively slow learner but not for a "fast" learner. Again, a different
prescription would be written for a student who does not proﬂounce the "a"

in a particular word and a student who mispronounces an "e" in the same
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word. Knowing that the student cannot pronounce the particular word (i.e.
-has not mastered the skill) is not sufficient to write an effective pfe-
scription. Another example is the situation in which a given skill is
better mastered by some students with paper and pencil matérial and the
same skill is better masfered by other students through the use of some
manipulative device.

The current assumption of IPI is that the teacher (like the physician)
is taking all factors into account. There is no evidence that this is
indeed occuring.' In fact, the contrary is probably true. The reason for

this may be in the pretesting procedures (broadly interpreted, again)

which do not allow for accessible and reliuble information to be provided to

the teacher so that she may make a proper and meaningful differential diagnosis.

Simply stated, the pretesting procedure ought to be one which has implications

for instructional treatment on an individualized basis.

C.  Curriculum Embedded Tests

Curriculum embedded tests function as criterion tests of within unit
skills. As such they monitor the progress of each individual pupil. The
CET's function in the same manner as teacher-made tests in the typical
traditional instructional program with the exception that they monitor
pupil progress more frequently and over a shorter (or more specific)
learning experience. They appear to be adequately serving their function
at the pre;ent time.

D. Unit Posttests

As ‘currently used, unit posttests are 'equivalent" forms (logical
or content equivalence has been : ‘:red to during their construction,

but empirical equivalence has not :n demonstrated) of the “unit pretests.,

S
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That this practice of equivalency is open to discussion has been indicated
above in connection with the unit pretests. As currently employed, unit

posttests attempt to assess mastery of every skill within the unit in the

same manner as does a unit pretest.*

*Cox and Boston .

A closer examination of the function of these unit posttests seems
to reveal a basic inadequacy in their stated purpose. To more clearly
understand the purpose and function of a unit posttest one must consider ’

the function of the unit itself.

Examination of the various IPI curricula aud discussion of these
curricula with specialists who are concerned with them reveals that the
skills within a unit of instruction take one or both of two forms: they
are sequenced or practically sequenced and lead to a terminal skill or goal
for the unit; or they are not sequenced and lead to one or many terminal
behaviors for the particular unit. What is often sought as a result of

the instruction within a unit is to have a student exhibit all or many of

-

‘the skills in combination (terminal unit behavior). Very often the "skills"

which are catalogued within a unit are not instructional objectives, but ob-
servable pupil activities which occur in the coursé of instruction (these
are often termed 'teaching objectives" or "teacher techniques'). On closer
examination one discovers that what is really sought as the terminal behavior

is often some "process behavior"* and mastery of the within unit (specific)
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content-oriented skills is of no concern. Very often what is sought 1is the
student's ability to generalize or apply the specific content within the unit
to a new and previouély unexperienced situation (at the appropriate level of
~difficulty, of course).

Viewing the unit posttest as functioning as only a skill within

unit test does not provide for the above (more meaningful) measurement,

- As an example of what might happen when the skill-by-skill approach is
taken consider a situation in which five behaviors (skills) are sequenced
within a unit (R1 -+ R2 + R3 -+ R4 + RS)’ Suppose further that each response
builds upon the other ‘and, in particular, R5 involves using all previous
responses in a new situation (i.e. other than the one employed in the in-
structional unit itself). As an additional condition assume that a perfectly
reliable and valid measure [test] has been built which assesses the mastery
of each of these behaviors. The instrument is such that it gives equal
weight to each behavior (both logically and in the contribution-of-variance
sense) and a mastery criterion of 80% correct 1s established, It ig easy
to see what may happen: A student demonstrates the mastery criterion of
80Z by correctly making the first four responses. The fifth, and most im- .
portant response to be learned in the unit, has not been mastered and the

student 1s allowed to proceed to higher-order units which presuppose that

this important behavior is in his repertoire,
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E. Summary

The above sections attempted to review the IPI testing procedures
in an effort to integrate these procedures into a meaningful model of
individualized instruction. The basic point of departure in these dis-
cussions is the conviction that assessment of student achievement and the
planning of individualized instructional sequences involves valid and
réliablg measurement of many of the relevant characteristics of the learner.
This measurement is seen as part of the instructional program, and not simply
something which intervenes in the instructional process from time to time and
uhiéh has limited value. Perhaps the IPI measurement procedures function
analogously to a govérnor on an engine, which allows engine progress or
impediment according to some pre-established principal. This is a decidedly
different situation frgm a roadside radar device, for example, which would

siuply measure engine progress and report that progress. But even this analogy

is inadequate.

One essential aspect of the view of IPI testing presented in the fore-
going discussion is that these tests function to provide the teacher and
the learner with information concerning what instructional procedures ought
to be immediately undertaken by the learner. This function is radically
different from the traditional measurement conception which posits
that achievement testing involves the assignment of a metric to passed
experience or what has been alrecady learned. Although assessment of behav-
ioral repertoires already obtained is a necessary purpose for testing in
IP1 it is not a sufficient purpose. That is, IPI testing ought to be
interpreted broadly as IPI measurement which has implications for immediate
teacning and learning. This conceptualization allows for a much broader

base of operation than does the usually psychometric view which states,

N ko
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in effect, "Name a behavior (precisely, of course) and I'll measure."

Tests are instruments which have very specific fuﬁctions and allow certain
kinds of decisions to be made when the "reading" of this instrument is
taken. They are more than collections of somewhat related items chosen for
&' lunistrative convenience or on the basis of arm chair philosophical
postulates. This 1s analogous to the position that a curriculum is more
than a collection of statements of beﬁavioral objectives which seem to

be related or which are grouped for convenient teaching practice. Just

as. curricular objectives need to be made meaningful to the entire curric-
ulum, so too, curricular tests need to be made meaningful to the entire

. curriculum and instruction process.

The conception of the rple of IPI testing which has been descfibed
above requires a scrutiny of the instruments currently functioning in the
IPI project. Basic psychometric considerations of what is meant by test
reiiability and validity in the IPI context need to be undertaken. Are
traditional approaches to these measurement ﬁrcblems appropriate? 1If so,
under what conditions? If not, why not? But what is ;eeded is more than
theoretical debate. The hypothesis generated need to be empirically examined.
Nev hypothesis can then be generated and tested.

A most basic consideration for any test development must begin with
& clear delineation of the behaviors which need to be measured. Since
worthwhile products take time to be developed and tested, a production
schedule with frequent changes in the definition of the product (i.e.
intended behavioral outcomes of instruction) mitigate against the develop-
ment of these instruments as worthwhiie. In some cases it q?y be necessary

to re-examine and reformulate an entire set of curricular specificaticns.

U




before any attempt at test comstruction can begin. One cannot combine
hastily prepared curricular objectives with hastily prepared measurement
instruments and then "field test" the entire conglomeration with the pur-

pose in mind of drawing a conclusion concerning the effectiveness of IPI

as an instructional system. IPI cannot be improved by cursory piecemeal

- examination. Improvement of a system demands careful examination of goals

at all levels of analysis and in particular, demands that all elements under

examination be related to the ultimate purposes of the system.

L o
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Placement %céf

One specific unit

, sclected for study

Pass all skills

o § Prescription'developed

for one skill in unit

Student works on
instructional materials
for one skill l

CET for skill
taken

Same Skill

Nexé Unmastered Skill

Pass CET for last Y
unmastered skill

Unit Posttest
Taken

" Fail one Ot-
more skills

M‘ Pass 311 SkillS’

Figure Flow—éﬁarc of Steps in the Cycle'for Evaluating and

o Monitoring of Pupil Progress in the IPI Procedure




